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(57) ABSTRACT 

The present invention relates to a problem with how to 
automatically or semi-automatically find and retrieve infor 
mation for a user according to his preferences, is Solved by 
Sending an information object from a first interest agent to 
a Second interest agent. Said information object comprising 
electronic information, a first array of references to other 
interest agents which recommends the electronic informa 
tion and a Second array of references to other interest agents 
which are indifferent to the content of the electronic infor 
mation. Said Second interest agent comprises a third array, 
where each position in Said array comprises references to 
other interest agents and a confidence value. If the first agent 
which sent the information object is found in said third array 
and has a high confidence value the electronic information 
is presented before a user. 
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INFORMATION ROUTING 

This application claims priority under 35 U.S.C. SS119 
and/or 365 to 9800076-3 filed in Sweden on Jan. 15, 1998; 
the entire content of which is hereby incorporated by refer 
CCC. 

TECHNICAL FIELD OF INVENTION 

The present invention relates in general to a method for 
finding and retrieving relevant electronic information and in 
particular to a method for finding and retrieving relevant 
electronic information from the Internet. 

DESCRIPTION OF RELATED ART 

Today the Internet is growing in a tremendous way, and 
the amount of information is overwhelming for the ordinary 
user. Abig problem for a user is to find relevant information. 
There is also a problem for content providers to reach out 
with the information they want to deliver. 

In the recent years a new paradigm has emerged on the 
Internet, the Software Agent. The users of Such agents are 
Supposed to get help to find relevant information. The agents 
are used in areas called Information Retrieval and Informa 
tion Filtering. Often they use techniques from machine 
learning. 
The Problem Area 
When a user wants to find interesting documents on the 

WWW (World Wide Web), an active search of the web is 
necessary to retrieve the needed information. Some tools to 
help the user find relevant documents exists, but most of 
these tools use query-based techniques. The query-based 
techniques has properties which give results which include 
many irrelevant documents and exclude many relevant 
documents. 

The usual way to get around this problem is to use 
different retrieval and filter techniques that are able to adapt 
to the user automatically or manually. 

Hereinafter, a consumer is Somebody who wants 
information, a content provider is Somebody who provides 
information and artificial evolution is a machine learning 
technique that is inspired by evolution biology and uses 
mutations and reproduction to create programs. A consumer 
or a content provider may also be termed a user. 
Filtering and Retrieval 

There are mainly two ways to filter and retrieve 
information, the cognitive and the Social techniques. 

The cognitive or content-based approach analyses the 
content of the information and compares it to a model of the 
user. A closer match makes it more likely it will Suit the user. 

The Social approach determines what is regarded as 
relevant information solely based on what different users are 
recommending. If a first user finds a particular kind of 
documents relevant, which other users found relevant too, 
then the first user will probably find one particular document 
relevant if the other users found it relevant. 

There exist approaches that try to combine the above 
described two techniques. The usual information retrieval 
techniques are based on query refinement. The System uses 
the user's feedback to refine the query and get a better 
retrieval of documents. 

This is a form of user modeling and can be categorized as 
a cognitive technique. 
Content-Based examples 

In the content-based approach the information is collected 
by an agent according to a user-profile or user-model from 
the content provider and is presented for the user. 
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2 
A cognitive filtering example is Beerud Seth's Personal 

ized Information Filtering A learning approach to person 
alized information filtering, Master Thesis, MIT. It uses an 
artificial evolution approach to build a user-model (or user 
profile). AS genotype it uses the user-profiles, but it also lets 
the profiles learn during their lifetime to make the adaptation 
faster, which is called the “Baldwin effect”. Each profile 
Search for documents and recommends them to the user. The 
user's response is used to change the fitness of the profile 
and to let it adapt during its lifetime. This approach, because 
of the evolutionary algorithm, tries to benefit from an 
effective parallel Search. 
An other example of the cognitive approach is The Info 

Agent D’Aloisi, D & Giannini, V The info agent: an 
interface for supporting users in intelligent retrieval, Pub 
lished On Internet. The Info Agent consists of three different 
cooperating agents, the Interface Agent, the Internal Ser 
vices Agent and the External Retrieval Agent. The Interface 
Agent builds a user-profile and it uses the profile to guide the 
two other agents Search for documents. The System is 
designed to be flexible to extensions and changes. 
An example of information retrieval is Discover. Sheldon, 

M A & Duda, A & Weiss, R & Gifford, D. K. Discover. A 
resource discovery System based on content routing. Pro 
ceedings of the third international world wide web 
conference, 1995. This document describes an architecture 
for a single point of access to over 500 WAIS servers. It 
provides two key Services, query refinement and query 
routing. The user uses query refinement to make the query 
more precise. When the query is precise the query is routed 
to a Suitable WAIS server to retrieve the relevant documents. 
The WAIS servers have local databases of documents and 
they coo-operate through a content router that the user can 
CCCSS. 

Social Examples 
In the Social approach the information is collected from 

the content provider and Stored by a consumer in a central 
repository and than retrieved again for another consumer 
that might Store it again. 
A Social filtering System for net news is presented in 

Maltz, A D. Distributed information for collaborative fil 
tering on usenet net news. Master thesis, MIT. In this system, 
each user can read an article and vote for or against it. The 
Votes are then Sent to a vote Server where the Votes are 
grouped together and Shared with other vote Servers. The 
Servers aggregate all the different readers’ opinions into one 
collective opinion. This aggregated opinion is then used by 
news-readers to filter shown articles. 

Firefly, http://www.firefly.net, is one of the best-known 
Social filtering Systems. The technique is called Feature 
Guided Automated Collaborative Filtering. This filtering 
technique builds a profile of each user with their opinions for 
different documents. The documents are divided in different 
groups (classes of documents) and for each group the users 
are clustered in a nearest “neighbor Style. For each group 
of documents the users’ opinions in the Same cluster are 
compared. To find documents to recommend, firefly matches 
all users in a cluster (this is somewhat simplified to increase 
understandability). If two users have approximately the 
Same opinions for most of the documents in a group, but they 
have not read all of them, then it is likely that the users 
would like the unread documents of the group too. 
Combined Techniques 

In combined techniques, the information flow is the same 
as for the Social techniques. 
Marko Balabanovic, An adaptive web page recommenda 

tion Service. Stanford digital library project working paper 
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SIDL-WP-1996-0041, describes an example which utilizes 
both filtering techniques. This architecture consists mainly 
of two kinds of agents, a Selection agent (one for each user) 
and a collection agent. The collection agent collects infor 
mation and deliver documents to a central repository, where 
from, the Selection agents filter interesting documents 
according to a user-profile. Responses from the users are 
used to modify both the Selection agent and the collection 
agent. If a document matched a user, the collection agent that 
found this document is “rewarded” and the agent is thus 
encouraged to Specialize in a certain kind of documents. The 
user is also able to grade a Sample of pages. The Selection 
agent Sends the pages that the user grades as very interesting 
to neighbor users with the same interests. The Selection 
agent also handles the recommended pages in the Same way 
as other pages from the repository. This means that if the 
pages do not match the user's profile they are not presented 
to the user, and this also then means that the gain from Social 
filtering is very limited. 
Collaborative Agents that Share Information 

Yet another approach is where the information is collected 
from the content provider, which might be a consumer too, 
and then Sent to another consumer, which might also be a 
provider. 
An example with collaborative agents is Yenta, Foner, L 

N. Yenia. A multi-agent, referral-based matchmaking Sys 
tem. The first international conference On autonomous 
agents, Agents '97, Marina del Rey, Calif. February 1997. In 
this System the agents try to build a model of the users 
interests and use the model to find other agents with the 
Same preferences. This document mainly addresses the 
problem for agents to find each other without any central 
control. The approach is to let the agents Self-organize into 
clusters with other agents with similar interests. This self 
organizing is achieved by referrals, that is through knowl 
edge about other agents and other agents’ knowledge about 
further other agents, etc. 

In the document Kautz, K & Milewski, A & Selman, B. 
Agent amplified communication. Information gathering from 
heterogeneous, distributed environments, AAAI Spring 
Symposium Series. March 1995, a similar approach is taken 
as the Yenta approach. This System is also using agents to 
find people, but are trying to find experts in Some domain 
through referrals. It assumes that the user know who to 
contact in first place, and let the agent explicitly ask the user 
to form the user-model. 
ACORN, http://ai.iit.nrc.ca, is another example. A pro 

vider that wants to inform interested consumers launches a 
So called InfoAgent, here called provider agent, that knows 
about Some places with consumers. The provider agent goes 
to the consumer agents and ask them if they are interested. 
To find more agents the provider agent can go to a meeting 
place for agents with Special interests. There it communi 
cates with other agents and receives information about other 
places with users or other meeting places to visit, and in this 
way it searches and provides information. ACORN have 
both the consumers and the content providers in focus, but 
the consumer is passive, whereas the provides is active. The 
provider agent has the main responsibility to find interesting 
COSUCS. 

Problems with Known Solutions 
For content based techniques a problem with the So called 

cold Start arise. The cold Start problem means that the agent 
has no knowledge of the preferences of the user when it 
Starts. It must have Some time to learn what preferences the 
user has and during that time the agent is not performing 
very well. 
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Another problem with the content-based techniques is the 

static view of the content providers. The static view problem 
means that when the content providers have delivered 
information, the information is static and do not change. 
This problem might be solved by polling the providers for 
updates, but then problems with polling frequency and 
capacity, in case of to frequent polling, might arise. 

Yet another problem with the content-based approach is 
the problem of downloading, which means that each agent 
has to download all information by themselves to find what 
is interesting. If many users have Such agents, the result will 
be many accesses to the providers with corresponding 
problems with capacity and bandwidth. 

Another problem with the content-based approach is 
Serendipity problems, which means that there is a problem 
for the consumer to find information of a sort it has not 
earlier encountered and has no knowledge of. Such infor 
mation might be filtered out by the agent Since the agent 
might believe that information is not interesting. 
One major problem with the Social approach is that of 

centralization. This is a very large bottle-neck for Scalability 
and availability, and a risk for the users integrity. The 
Scalability is a problem because the Straightforward Solution 
is to compare all users profiles to match them, which is a 
Search of quadratic-order. Users integrity is at risk Since the 
System has Sensitive information gathered at one location. 
An unauthorized perSon might by breaking in to a single 
network point have access to a large Stock of Sensitive 
information. 
The availability is a problem because there is a Single 

point where a failure can happen. If a failure occur it might 
have great consequences, Such as letting Some unauthorized 
perSon get the user profiles. 
The combined techniques try to solve the above men 

tioned problems but with only limited Success as is 
described below. 
A Specific problem in Yenta is that each agent thinks it is 

responsible to find information about other agents. This 
means that the world gets very static. New information from 
a place, it does not know of, might have a hard time to be 
found by the agent. Another problem is that the agents are 
Supposed to match interests with each other, this means that 
the different agents need to have an agreed representation or 
comparison method. This means lack of flexibility. A prob 
lem is also that the focus is on the consumers way of finding 
other consumers with Similar interests, and not on how the 
content providers reach the consumerS. 
The ACORN system have a specific problem of limited 

centralization, that is, it needs places for the agents to meet 
to get to know more agents. Another problem is that of 
Serendipity. It could also be a problem to incorporate it in 
today's Internet because the providers and consumerS must 
Start to use it at the same time. 

SUMMARY OF THE INVENTION 

The present invention solves a problem with how to 
automatically or Semi-automatically find and retrieve infor 
mation for a user according to his preferences. 

Another problem which a preferred embodiment of the 
present invention Solves, is how to achieve an efficient, 
automatic, parallel content-based Search. 
The object of the present invention is thus to achieve a 

flexible and efficient information retrieving System. 
Another object of the present invention is to achieve an 

efficient, automatic, parallel Search according to a users 
preferences. 
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The problem, described above, with how to automatically 
or Semi-automatically find and retrieve information for a 
user according to his preferences, is Solved by Sending an 
information object from a first interest agent to a Second 
interest agent. Said information object comprising electronic 
information, a first array of references to other interest 
agents which recommends the electronic information and a 
Second array of references to other interest agents which are 
indifferent to the content of the electronic information. Said 
Second interest agent comprises a third array, where each 
position in Said array comprises references to other interest 
agents and a confidence value. If the first agent which Sent 
the information object is found in Said third array and has a 
high confidence value the electronic information is pre 
Sented before a user. 

In more detail the present invention Solves the problems 
described above by defining interest agents and information 
objects. Each Interest Agent has a model of the consumer's 
interest or the content from the provider (the provider's 
interest). Every user can have many Interest Agents, one for 
each interest. The formation of the different interests is 
handled by an Interface Agent interacting with the User. 

Information Objects represent information from Interest 
Agents. An Information Object consists mainly of the infor 
mation's content and the identifications of the Interest 
Agents that recommended or routed it. Thus the information 
object comprises a first list with references to agents rec 
ommending the information and a Second list with refer 
ences to agents which has received the information object 
and Sent it further, but which has not taken a decision to 
recommend Said information object or not. 

Information, electronic information, documents etc. is 
used in the following as Synonyms. 

The Information Object is moved from agent to agent, 
leaving a trail of recommendations that the Interest Agents 
use to model the recommending agents. The trail makes it 
easier for next similar Information Object to be sent along 
the same path backwards, Since the Interest Agent uses its 
models to choose where to send the Information Objects. All 
trails compounded makes the flow of recommended docu 
ments hit the right Interest Agents. It is a way of routing 
Information Objects between the agents where each Interest 
Agent learns where to route incoming Information Objects. 

The Interest Agent has to find other Interest Agents 
matching the interest for the consumer/provider or you could 
Say the task is to tell other Interest Agents what Sort of 
information the agent wants. The Interest Agent has a list 
with other Interest Agents. For each agent in the list, the list 
comprises the agents reference (where to respond), a model 
of the agents interest and a value representing the confidence 
in the agent. If it is a consumer agent the confidence value 
represents how much the agent trusts the recommendation 
received from another consumer agent. The interest agent 
may be a Subscriber of recommendations from other agents, 
which it has high confidence in. A Subscribing agent neces 
Sarily receives all recommended information from the agent 
which it subscribes from. The providers Interest Agent does 
not use the confidence value. 

When an Interest Agent receives an Information Object 
from another interest agent, it checks which agents have 
recommended Said information object, and updates the 
model of each recommending agent. If an agent appears in 
the information object as an recommending agent and is not 
part of the interest agents list of recommending agents said 
agent is added to the list. The interest agent also keeps a list 
of references to agents which has routed an information 
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object to Said agent. This list is updated with the agents 
found in the Second list, in the information object, compris 
ing agents which has routed Said information object. 

If it is a consumers agent and the confidence in the 
recommending agents is Sufficiently high the information is 
presented directly to the user. Otherwise the information is 
matched against the interest model of the interest agent and 
if the match is good enough the information is presented to 
the user. There is also a probability proportional to the 
confidence value for the information to be presented any 
way. If the consumer does not recommend it or it is a 
providers agent the Interest Agent randomly chooses. Some 
agents to route the Information Object to based on the 
Similarity to the model of the agents. If the user recommends 
the information the interest model of the interest agent is 
updated and the information object is Sent to all Subscribing 
agents, and to Some agents chosen the same way as when a 
information object is routed. 
When a user finds a document himself which he wants to 

recommend, or when a Search agent finds a document which 
the user recommends, an interface agent locates the interest 
agent which model of interest has the closest match to the 
document. If none of the current interest agents has a close 
enough match a new interest agent modeling the new 
interest might be created. The Selected interest agent updates 
its model of interest, creates a information object and sends 
the information object according to the rules described 
earlier. 
To route Information Objects to agents with different 

interests than the Interest Agent itself, the agent has a list of 
agents with low confidence values. For an agent be added to 
this list the agent must make the list more diverse. This 
makes it more probable for new Interest Agents to find 
Similar agents. It only has to contact Some Interest Agent and 
send it an Information Object with information. The Infor 
mation Object is than routed until it reaches Some Interest 
Agent that likes it. After a while when it has sent Several 
Information Objects, it starts to get answers in form of good 
information from other agents. 
The Information Object has a specific time to live, for 

example a number of routings between different agents. 
The Interest Agent for consumerS has also a Retrieval 

Agent that Searches the Internet for information according to 
its interest. This agent does not Search from documents that 
have been recommended by other Interest Agents with a 
high confidence value, that is it trusts them to do the Search. 
This makes it possible to do a more effective parallel Search. 
The present invention has the advantage to be a highly 

distributed solution to a problem with distributed users. 
A multi-agent System, Such as the present invention 

describes, has the advantage of Speed through parallel com 
puting. 

Another advantage with the present invention is robust 
neSS through agents with redundant functions and yet 
another advantage is Scalability because of the modular 
approach. 

In the present invention the different user agents are able 
to Search the Internet and recommend information in 
parallel, Since they are coordinating their behaviors. The 
System will be robust to malfunctioning agents, because the 
agents that depended on the malfunctioning agents shared 
the same interest. This means that if an agent disappears it 
just stops recommending documents and if it starts to 
recommend in a wrong way the trust for it will decrease and 
finally it will be ignored. The scalability of the system is 
Secured by the robustness, you can add a new user without 
disturbing the old agents. 
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The problem of serendipity is solved in the present 
invention, by letting recommendations that would have been 
discarded by the Interest Agent, to be presented anyway with 
a Small probability, based on the confidence in the recom 
mending agent. In the Start for a new Interest Agent with no 
knowledge, recommendations is presented anyway Since the 
Interest Agent wants to be able to model the consumers 
interest. 

The present invention also has the advantage of imple 
mentation independent information exchange, which makes 
the System easy to extend with new agents. The new agents 
do not have to represent the interests in the same way, but 
only to understand information objects. 

Furthermore, another advantage is that the present inven 
tion is easy to integrate with existing technology. A user can 
Start to use an interest agent without any other content 
providers than the home pages on the Internet. The providers 
can Start to use agents at a later Stage. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given here 
inafter. However, it should be understood that the detailed 
description and Specific examples, while indicating pre 
ferred embodiments of the invention, are given by way of 
illustration only, Since various changes and modifications 
within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood 
from the detailed description given hereinbelow and the 
accompanying drawings which are given by way of illus 
tration only, and thus are not limitative of the present 
invention and wherein, 

FIG. 1 shows an overview of the different parts according 
to a preferred embodiment of the invention, 

FIG. 2 shows a flow diagram according to a preferred 
embodiment of the invention, 

FIG. 3 shows a flow diagram according to a preferred 
embodiment of the invention, 

FIG. 4 shows a model of an interest agent according to 
preferred embodiment of the invention, 

FIG. 5 shows a model of an information object according 
to a preferred embodiment of the invention, 

FIG. 6 shows a network with different agents and content 
providers according to a preferred embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In FIG. 1, a user is denoted 101. The user 101 finds, in one 
way or another an electronically Stored document 102, 
which the user 101 wants to recommend. The user therefore 
supplies the document 102 to an interface agent 103. The 
interface agent 103 makes a model of the content of the 
electronically stored document 102. The interface agent 103 
compares the model of the document with the interest model 
of an interest agent 104, the interest model of an interest 
agent 105 and the interest model of an agent 106. The 
interface agent 103, which has the best match between the 
model of the document and the interest model receives the 
document from the interface agent 103. The interface agent 
103 updates its model of interest, creates an information 
object and Sends the information object to the other interest 
agents. This is described in more detail below. 

FIG. 1 also shows a search agent 107. The search agent 
107 searches databases for information according to the 
interest models of the interest agents 104,105 and 106. The 
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search agent 107 also receives instructions from the interest 
agents 104,105,106 to not search some specific documents 
which the agents 104, 105 and 106 already has knowledge 
about. 
The making of a model of the content of a document may 

be done in many different ways, and is well described in the 
known art. 

For sake of clarity a simple solution is shown in FIG. 2. 
FIG. 2 shows a flow chart for making a model according to 
a preferred embodiment of the invention. With 201 is a FOR 
loop denoted. The FOR loop goes over every word in a 
document. In decision block 202 a check is made to verify 
that the word is significant. This is to avoid words like the’, 
and and for instance different special words like tags. In 
decision blocks 203, 204, 205 and procedure blocks 206, 
207,208 and 209 a value is assigned to the word. The value 
is depending on where in the document the word is found. 
In procedure block 210 a unique integer is calculated from 
the word using an hash function. This integer is used in 
procedure block 211 to Specify the position in a hash table. 
The value determined earlier for the word is then added to 
the current value, at the position in the hash table. This hash 
table constitutes the model of the document. To be able to 
make a model of Several documents, that is an interest 
model, or a model of interest, it is easy to just use the same 
hash table several times. To update one model with another 
model is simply achieved by adding, position by position, 
the two hash tables. 
To compare two hash tables with each other is a known 

technique in the State of the art. For Sake of clarity a simple 
solution is shown in FIG. 3. FIG. 3 shows a simple flow 
chart on how to make a comparison between two models, 
that is, two hash tables, according to a preferred embodiment 
of the invention. With 301 is a FOR loop denoted. The FOR 
loop goes over every word in hash table 1. In procedure 
block 302 a match value is calculated by multiplying the 
values for a specific word of hash table 1 and hash table 2 
and adding the resulting value to the match value. If a word 
do not occur in any table the value is Zero. In procedure 
block 303 and 304 help values for the normalization is 
calculated. The match value is then normalized in procedure 
block 305. 

In FIG. 4 is a more detailed view of the interest agent 
disclosed. A first array is denoted 401 and in which each 
position contains a record. IN FIG. 4 three records are 
shown, record 402, record 403 and record 404 in the first 
three positions in the first array 401. Each record comprises 
three slots, which is shown in record 404. Forsake of clarity 
the slots in records 402 and 403 has been left out in FIG. 4. 
The first slot, denoted 405 contains a reference to an interest 
agent, the Second slot, denoted 406, contains a reference to 
a hash table 408, and the third slot in the records contains a 
confidence value. The hash table 408 represents a model of 
the interest of the agent referenced in slot 406, and the 
confidence value represents the amount of trust this agent 
has in the agent referenced in slot 405. Further more the 
interest agent comprises an hash table 409, a Second array 
410 with references to subscribing agents and a third array 
411 with references to agents which has routed an informa 
tion object to this agent but not recommended the informa 
tion. The hash table 409 represents a model of the interest for 
this interest agent, that is, what kind of information to 
present to the user 101. A fourth array with references to 
electronic documents is denoted 412. 

FIG. 5 discloses an information object 501. The informa 
tion object 501 comprises electronic information 502, a 
reference, in this preferred embodiment, an URL (Uniform 
Resource Locator) 503, a forth array 504 with references to 
interest agents which has recommended the electronic infor 
mation 502 and a fifth array 505, with references to interest 
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agents which has not recommended the information 502, but 
which have routed the information object 501. 

Further explanation of the different features of the interest 
agents and the information objects will now be done with 
reference to FIGS. 1, 4, 5 and 6. 

In FIG. 6 a first interest agent is denoted 601, a second 
interest agent is denoted 602 and a third interest agent is 
denoted 603. The agents 601, 602 and 603 are all consumer 
agents, that is they are all Searching for new information. A 
provider interest agent is denoted 604. A first database is 
denoted 605 and a second database is denoted 606. The 
database 605 contains electronic information of which two 
documents are denoted 607 and 608 and the database 606 
contains electronic information of which three documents 
are denoted 609, 610 and 611. The network connecting all 
agents and databases are denoted 612. The network can be 
the Internet and the databases can be web-servers on the 
Internet. Search agents are denoted 613, 614 and 615. 
The interest agent 602 receives an information object 501 

from interest agent 601. The interest agent 602 then creates 
a model of the electronic information 502 according to the 
flowchart disclosed in FIG. 2, and updates all models of 
interest for all interest agents which are part of both the lists 
401 and 504. The interest agent 602 also adds all agents, 
which is not a part of the list of routing agents 411, but which 
are noted as routing agents in the list 505, to the list 411. The 
interest agent adds the reference 503 to the electronic 
information 502 to the list 412, if the confidence value 407, 
for an interest agent recommending the electronic informa 
tion 502, is higher than a threshold value. 

The interest agent 602 searches the first list 401 to locate 
interest agent 601. If interest agent 601 is found in the first 
list 401, that is, if the reference 405 is identical to the 
reference of interest agent 602 for any position in the list 401 
and if the confidence value 407 is higher than a threshold 
value, the electronic information 502 is presented to the user 
101. If the user 101 recommends the information, the 
interest agent 602 adds its own reference to the list of 
recommending agents 504 in the information object 501 and 
Sends the information object to all Subscribing agents in the 
list 410. 

If interest agent 601 is found in the list 401, but the 
confidence value 407 is lower than the threshold value, the 
interest agent 602 compares the model of the electronic 
information 502 with the agents 602 model of interest 409 
according to the flowchart disclosed in FIG. 3. If the match 
value is higher than a threshold value the electronic infor 
mation 502 is presented to the user 101. If the match value 
is lower than the threshold value the electronic information 
is presented to the user 101 anyway if a random generated 
number is lower than the confidence value 407 for the 
interest agent 601. This means that the lower the confidence 
for the agent 602 the lower the probability that the electronic 
information 502 will be presented if the confidence value 
407 is not higher than a first threshold value and the match 
value is not higher than a Second threshold value. 

If the electronic information 502 is presented to the user 
101 and the user 101 recommends the information 502, the 
interest model 409 for the interest agent 602 is updated with 
the hash table created for the electronic information 502. 
The interest agent 602 then add its own references to the list 
of recommending agents 504 in the information object 502 
and sends the information object 502 to all interest agents in 
the list of subscribing agents 410. The confidence value 407 
in list 401, for all the interest agents in list 504 which 
recommended the electronic information 502 is increased. If 
the confidence value for any of the agents in list 401, for 
instance interest agent 601, reaches over a threshold value 
the interest agent 602 will Send a Subscription message to 
agent 601. The interest agent 601 will then add the reference 
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of the interest agent 602 to the list of subscribing agents 410 
in the interest agent 601. 

If the electronic information 502 is presented to the user 
101 and the user 101 does not recommend it, the interest 
agent 602 add its own reference to the list of routing agents 
505 and sends the information object 501 to a specific 
number of random agents in the list of routing agents 411. 
The confidence value 407 in list 401, for all the interest 
agents in list 504 which recommended the electronic infor 
mation 502 is decreased. If the confidence value for any of 
the agents in list 401, for instance interest agent 601, drops 
below a threshold value the interest agent 602 will send a 
unsubscribe message to agent 601. The interest agent 601 
will then remove the reference of the interest agent 602 from 
the list of Subscribing agents 410 in the interest agent 601. 

If the information is not presented to the user the interest 
agent 602 adds its own reference to the list of routing agents 
505 in the information object 501 and sends the information 
object 501 to a specific number of random agents in the list 
411. 
The search agent 613 may also search the databases 606 

and 605 for information. This search may be performed on 
a regular basis, for instance once a day, continually, or may 
be performed on order from the user 101. Preferably the 
Search is performed according to the rules which any agent, 
spider and search tool should follow. The search agent 613 
receives the model of interest, the list 409, and the list of 
references 412 from the interest agent 602. The methods of 
Searching databases or computers on Internet are well estab 
lished in the state of the art and will not be dealt with here. 
The search agent 613 has one major difference from the state 
of the art Search engines, which is that it will not Search in 
documents referred to in the list of references 412. This 
means that if a trusted interest agent, that is with high 
enough confidence, has judged a document it will not be 
Searched again by this agent. The result is an effective 
parallel Search. 
The invention being thus described, it will be obvious that 

the same may be varied in many ways. Such variations are 
not to be regarded as a departure from the Spirit and Scope 
of the invention, and all Such modifications as would be 
obvious to one skilled in the art are intended to be included 
within the Scope of the following claims. 
What is claimed is: 
1. A method for finding and retrieving electronic infor 

mation in a network, wherein: 
a first interest agent Sends an information object to a 

Second interest agent; 
Said information object comprises electronic information, 

a first array of references to interest agents recommend 
ing Said electronic information and a Second array of 
references to interest agents which are indifferent to 
Said electronic information; 

Said Second interest agent comprises a third array where 
each position in Said third array comprises at least a 
reference to an interest agent and a corresponding 
confidence value, and Said Second interest agent pre 
Sents Said electronic information to a user in depen 
dence on the confidence value of the first interest agent; 

the Second interest agent further comprises a first model 
of interest, and when the confidence in Said first interest 
agent is not high enough to present the information, the 
electronic information is presented if the electronic 
information in Said information object and Said first 
model of interest of the Second interest agent match; 
and 

the first model of interest comprises a first hash table, in 
which table a unique word has a unique position and 
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where each position has a value indicating the impor 
tance of Said position. 

2. A method according to claim 1, wherein when the 
electronic information and Said first model do not match, the 
electronic information is presented in dependence on a 
probability factor. 

3. A method according to claim 1, wherein Said Second 
interest agent Sends Said information object to other interest 
agents if the user recommends the electronic information. 

4. A method according to claim 3, wherein Said Second 
interest agent further comprises a fourth array comprising 
references to Subscribing interest agents, and the Second 
interest agent Sends Said information object to all interested 
agents in Said fourth array if the user recommends Said 
electronic information. 

5. A method according to claim 4, wherein Said Second 
interest agent further comprises a fifth array of references to 
interest agents, and Said Second interest agent Sends Said 
information object to a specific number of random interest 
agents in Said fifth array. 

6. A method according to claim 5, wherein Said Second 
interest agent sends Said information object to at least one 
interest agent in Said third array, Said fourth array or said 
fifth array. 

7. A method according the claim 4, wherein if Said Second 
interest agent receives a message indicating a Subscription 
from a third interest agent, then the reference of Said third 
interest agent is added to Said fourth array. 

8. A method according to claim 1, further comprising: 
first Sorting the words in Said electronic information in a 

Second hash table giving values to Said words in 
dependence on a) the number of occurrences, b) posi 
tion in the electronic information, or c) tags, multiply 
ing said second hash table with said first hash table thus 
receiving a number, wherein if Said number is higher 
than a threshold value then the electronic information 
and Said first model of interest match. 

9. A method according to claim 8, wherein said second 
interest agent sends Said information object to at least the 
interest agent in Said third array which has the best match. 

10. A method according to claim 8, wherein: 
a user Supplies an electronic document to an interface 

agent, 
Said interface agent creates a model of Said electronic 

document; 
Said interface agent Supplies Said electronic document to 

an interest agent whose model of interest has the closest 
match to the model of Said electronic information. 

11. A method according to claim 1, wherein: 
Said Second interest agent further comprises a sixth array 

comprising references to electronic information, and 
Said information object further comprises a reference 
address to Said electronic information; 

when Said Second interest agent receives Said information 
object from Said first interest agent, the Second interest 
agent adds the reference address to the electronic 
information to Said Sixth array if the confidence in Said 
first interest agent is higher than a threshold value; 

Said Second interest agent Supplies Said first model of 
interest and Said Sixth array to a Search agent; 

Said Search agent Searches databases in the network for 
electronic information matching Said first model of 
interest and avoids Searching electronic information 
referenced in Said Sixth array; and 

Said Search agent Supplies electronic information to Said 
Second interest agent when a match occurs. 
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12. A method according to claim 1, wherein each position 

in Said third array in Said Second interest agent further 
comprises a reference to a Second model of interest for the 
interest agent that is referenced in the position. 

13. A method according to claim 12, wherein Said Second 
model of interest comprises a third hash table, in which table 
a unique word has a unique position and where each position 
has a value indicating the importance of the corresponding 
word. 

14. A method according to claim 12, wherein when Said 
Second interest agent receives an information object: 

all Second models of interest for corresponding interest 
agents referenced in the third array, which have an 
identical reference to any interest agent in Said first 
array in Said information object, are updated; 

all references to interest agents in Said first array which 
are not found in Said third array are added to Said third 
array; and 

all references to interest agents in Said Second array which 
are not found in said fifth array are added to said fifth 
array. 

15. A method according to claim 14, wherein: 
Said Second model of interest comprises a third hash table, 

in which table a unique word has a unique position and 
where each position has a value indicating the impor 
tance of the corresponding word; and 

Said update is performed by determining a value for each 
unique word in Said electronic information, wherein the 
value is determined in dependence on at least a) the 
number of occurrences of the unique word in Said 
electronic information, b) the position in said electronic 
information of the unique Word, or c) tags, and the 
determined value is added to the value at the position 
in said third hash table of the unique word. 

16. A method according to claim 1, wherein Said Second 
interest agent Sends a message to a third interest agent in Said 
third array, indicating a Subscription, if the confidence value 
corresponding to Said third interest agent is higher than a 
threshold value. 

17. A method according to claim 1, wherein: 
Said first interest agent adds its own reference to Said first 

array in Said information object if the user approves the 
present electronic information; and 

Said first interest agent adds its own reference to Said 
Second array in Said information object if the user does 
not respond to the presentation of Said electronic infor 
mation. 

18. A method according to claim 1, wherein: 
if Said electronic information is presented to a user and 

Said user recommends Said electronic information, then 
the confidence value in Said first array for all interest 
agents which have recommended Said electronic infor 
mation is increased; and 

if Said electronic information is presented to a user and 
Said user does not recommend Said electronic 
information, then the confidence value in Said first 
array for all interest agents which have recommended 
Said electronic information is decreased. 

19. A method according to claim 1, wherein the electronic 
information is presented to a user by displaying the elec 
tronic information on a monitor, and Said user recommends 
Said information by clicking on a button displayed on Said 
monitor. 


